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(57)Abstract: g 

PROBLEM TO BE SOLVED: To circulate and utilize §>j I 

gasified helium gas again for a liquid helium storage tank. 



Si 

RE- 



SOLUTION: The liquid helium recondenser comprises a 
liquid helium storage tank 1 , and a refrigerator 5 
recovering helium gas vaporized in a storage tank, 
cooling the gas and liquefying it, thereby returning the 
cooling helium gas cooled by the refrigerator 5 or 
liquefied liquid helium to the tank. In this case, the 
recondenser also comprises a line 9c for supplying a high 
temperature helium gas temperature-raised in the tank 1 
to the refrigerator 5 to the helium gas cooled by the 
refrigerator 5 and supplying the gas to an upper part of 
the tank 1, and lines 9b, 9a for supplying the low 
temperature helium gas near the liquid surface of the 
liquid helium in the tank 1 to the refrigerator 5 to the 
liquid helium by the refrigerator 5 and supplying it to the 
tank 1. 
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1 

/\U «}A#;*fc£<^;£^fc Lett's 'J ^ASrmfiBBfW 

ffi&zmicms ^msftw.®x*mft^ u v ak ltiush 
Rf@ft mcm&-?2>5-( y t zmmimgmxmmzn 

y swt U -?-©MHtc{S©/\ u ? A# x &7&acflMc 
£P£ tlfc?&*P^ U £ A#;* fc^f £ 5 W > &@Bg L 

7fraE»"e?^IS tlfe^SP^- U 9 A#X & W&fS 9 W > 
N{Cdfc?!J{CBBgLT&S 3 h Zm&tir&m&m. 

m&m 5 1 iWB9w y\m« tm&m zmmicm-tz 

IB^»CM U«fflB?W*»^«#^ U * Ate LTiWB 
A(i^M^il^?:abTftf®«P , gtC«^$4xS J: e> K L 



(2) #^§200 0-1 93 3 64 
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y ^ASp^a 

V^T, gj|B^«S'\y^ARf®|fp ( 3T'#Mbfei«ia^y^ 
A#* £#Sf$|fC«il6 U RI7frl««T?7WP^ U ? A#;* 

cAHf®ffw®?K^y ^A«?gffiia^®{Sia^y ?a 

10 #X ^S^HC-ff^ L/ HTfrJWn?*^ 'J 9 AtC LTtu 

m&g. 1 1 ] StfSB?K^^ y ^ < %{SS^ 

U ^A**X*fefi?^P^y ^A^*X©-^0^*X{Cj:o 

TWWciffl^iin^vNjcofcL^etfffaM^y f 

A|f@«l^lcW&-r-S J; e> tc i o tclB^coM 

^V'y&rtxzms-t&^Jy^ ms&a&^vv &x 

20 ^J:y%ffiM©?&SI^y^A^$:#^-r-g>^-f>i:$: 
[ft*]gi3] ^rtfc'v y <5 a zm&-tz>^ -4y*.tip>& 

[00 0 1] 

stfWfl^u ^AjtNHftciiaiPjffl-e^ss^u -^a 

^77-7^ >ttSff!BIS^^^^^AJ^tc^D^I 
[0002] 

^tH«I^^xAG)ggf§^ii«)e)*lT^-5o Z<Dis*T 

ssqu i d mwm&^vm*) mmztixis 
^<z)SQUID^i^$nfc^fW^cR^wstlTv^s 
50 ttflc^u ^AicffiiR^tv mvzfttz&Mxmi>^i\ 



3 

So 

[0 0 0 3] ±mi/X7-2*izm%LX\>^2>'&5kfrb(Dm 

xiz 1 y * h;b^fc y i 2 o o pjj^Lh-r suite's u f 

&„ y vA^fflT-ffi'pLtt&mfo^ u 

>?A$:^^\y^A^>^^e>ffie>^^fe€.^> 

[0004] ±BB«ft^&«ieT?li. *fl.^U ?AH?@ 

u stm^y ^ABf^^fp«3fcM-r?s<* / Ny ?Am§ 
HHMcsMB-tsfc, m^i o i immtztmisx^z 

Wm^ U *f 10 2 1 0 1 pr&Mt L 

fc'Vj ^A^X$rHHKf -5 K^-f 10 3 «y\y 

'^7A^rt^c^BAUTv^S7K^S:Bft*t-S$asi^, l o 

4 ttSHun&K i o 5 iwmm. i o 6 ammm 

i 107 ttlUMW^a 1060^1 j&£&#§> 1 0 

8 l o 9 ttggGNB&tttR i o 8 (nWk 

mmmte-tb y , tm^ y ?Ajtf@« 1 o 1 thwis u 

#i&Lfc$*J3 0 0° K0V\y ^AtfXteK^-f 4<>yi 
0 2T*IR5I3*1. $&^t§10 3, 5|SS3S§10 5 ItmXffi 
fflbfflm l o 6 xm 4 0 " K 0>ffiflSB/\ >J ? KiST, 

7>X7r-7-f>l l 0SrS*LT?K^y ^ARfW 

[0005] ncDM^y ? A««m$/*-?-Atta£*w 

iC, M^y^ASf@«WT'^5gLfe^y^A^$:^ 
4liWXUS?iJfflf &:fr5*;T-&-g>£#>, t^©<fce>{c^ 

<> S«)-C«8WS. fro, PWfe'J, «i£T'««a 

^y * A*^+&fl*fc.$^&6»^^fc*be«© 

[0006] 

s„ ant., rafl^ y ? At* s q u i d & £ £#£p-f & t 
«>ictt^nj^-efe5^ ^ y "5A^x S:^^ y •> Ate 

j*zmuw£&£izvm?z>z.k.imL<im'^v *a 
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#^y i?ASi®i/XfAffl^«fc StiTH*. 

[0007] ±m<D&o&mk<DtpT\ *mm\*. wl 

t», #*J4° KUD^^SOO" Ktf>;#;*lC#?&fS 

io £T*\z i imt.i-2>®& OEM oy^immz^^z 

t , mmz-mu^ y ? a#x £{6^ y # a#x jc?^ 
'sy ^Atfx&^fl^y ^Afc^b-t-sf^ic^^^x 

[0 0 0 8] IP*>, *fgB^tt/\U-?A$:#S-r«>l^^ 
?R#/\y <}AR?@|«|*|GDJfo3 0 0° KtC*T'#MLfclt 

y f a#x &hpr u ^wmvammMiz^mx 

20 mmwmfi<z>±mzmfcu ^remmm^jo^ 
©fffgo^^y -5A©?OTifi€iT'^Tvxs{Sia^y 

Vl*J37^ 0UA.W5&&1 0° KOffiia^y ^A^x&HIiR 
L, ^5RilT*4 0 K©^/\y^A{CLTffjfBftfW^f 

^{C«^T*^S«fbV^^y ^AB#^|g?:^ 
[0 0 0 9] rdLT^ST'ti, «dc^y>AJB«« 

nxitxm^) ^^^(Dmmz^-DXi^&com^o 

30 ^i:^T'^, JtaM-SKEWs^Uf 2*ZMtt>X'P&lzm$ 

XZ>Z.£.1$*Smt.t£Z>a *fci?!«j3 0 0° K0lSAiJ<? 
A^A^Kl4 0" KcW££P"Ny A^X{C*T*^S(I-r 
§I^;i/¥-lt **J4 0° KCD^y ^A^J*X^6.ifi«j4° 

KfloWMt^'J «^Ai:i-s*T^c^^-rsx^;i/^-{c 

tmLx&mz'pte <x?tiz£fr*>. *mt&tv&k 

©JcolCEHKUfe^y ^A^X5:±4^-fb-r SSfef?©^ 
ffitCjtlRLT^y ^A^$:^b-rSfe«)©^^HE 

%t*mtoxmm>x&2>. ^sicttiti^^ 

40 y^Aifg^jcRfg^nTv^^^y^Ao^ia 

^0D<6S^ y O A^ SrlBiR U^-fb-T €> it^'J *^A 
[0 0 10] 5^tC, ^mT'^bLfc^y^Afe^ 

-t^^yo^MMz, ^ufc'vy ^a^^^co'x 

y^A^5:SfS-r3i:tCJ:y, «#/\«J«>AS«*6+'* 

> Sr^gp©^iasPii jew u y ^ a 

CD^t'fb&R&lhLT^Sfe^ ^y 'i'A^&M'fbt'-Sfc 
50 «^a&#S3il*^S. 
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[0 0 11] 

btcwmm&m-i.. tm^v^^fsmst, mm® 

bfc<$£IJ^ U ? A#X&§ V N&l&fb baft's U 9 A S 
MRSeWf P^cjtt^ J: e> ic Lfctm^ V V 

W WT'#M LfcffifiA U C A#* £t&fB?fr«t$Kc&*& b 
UBuSB^^T*?g#^ U Q Ate bTffj|Bflt@«fl*I 

<\ >j AS^NB^gT-<& y > tatB#a«i£ in mm^ u 

**fl^yOA?gttira»T***A t&BBBBS^ 

-T -5 5 >f > £BBg b £ 3 t & § «t e> u £ z: t 
ZOmft&Wifo^ U ^ ASMSSgT-fe U , iufBBig 
O. ?t^ / \U^A$:^&-t€.5-r>i:> iS^'J^ 

u ? a#* sr^-r-s ^ > t Hcafe^ucug 

y, f^-f>^*#gS^fcMHK^*-S«raB& 

& y , iwa?&awii:«isaR#^ y f Aifs««©_hsi5 £ 

&S5tt** 5>f > ftfSBiSfi^ 'J ? A#* 5rmf|3^ 
«»K:««&L«SB»aM«T?a#^y * Ate bTiiulBflfWW 

^y wswesarefcy. iwa»w»^«fl:snfe« 

flsysy ^Att^-CDMffl&^Sia^y ?Ajtf;*K:.fco"Cl<Hfi 
»fcW^bfe««T?IB®»K:#tt&a*iSJ:-5K:bfeii: 

t&mfr^ y f A^^et-fe y . fuiBiets 

a^tgic b&rasu: y ^Aw^st'fe 
y , iiutB#i»c j: o xmsnfc^t/\ y V AttSOfc 

iMB»S:abTRf«lfrt»c«|!&a#i*«fc^(Cbfcii:S: 

^ttsiSftA y ? A¥£ttK$gB'e& y > o t> 
ABfWr^kbfe^y f a^^ehru isp\y?A 
#*&?^fcj:t>mbmmtt^y * AHfgimc^ 

@tt WT-^abfeiSM^'j ?A#x&#a«c#a&u 



(4) ^2000-1 93 3 64 
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Kim U * fef&§38Eft^ 'J Ajt?B»fc©tt#^ U f 

awi^«»^y -?iicit»s«^:mit^ 

y ^ A < =fc<Bfi^ y 0 A^ * 

SP^sy V2±#X<D-1j(DrtXl l Z£^X^UB^\6MifflZl 
ftn*5KLft«t6«IBIW(A 1 J ^AJSHWtrtJCiRIM- 

s «fc e> (c bfe?g^ y ^ah^i^st'S) y, y 
^A$:w&-rs^-f>^, {gia^y^A^$:W&-r^ 
io 5-f>t, t«fB®ia^y^A^<i:y%S5?S(D?&sp^y 

^izmmtfM^xffimznt~-'^(D<gfiizmmLx 
mf&2nxz£$:!mi£-?z> Y^y^yy-'y^yx^) 

tC{SM^y'i'A3!/>c.?:W&-r-2>5-Y >&BBKU 5fefC 

^•cDjSHtcstfgBiSia^'j ?a#xj: y =bffiia©?^p^y 
' im^znmicmir&mxffis&2tox^s>z.t:z*m 

20 -5 h7^77-M >T**>So 
[0 0 12] 

imme>mffi] uTms&&mi>x*miiz&t>&g>m 

HVl/-A[^{CiHg$nS QU I D&JK^f SfefeCD^ 

^ y t/Aftfim i a «isnfrt(cies b fe^M^im, 

1 b{i|fP , 3©^'\y>A©a®S:MS't^?£®St, 1 
c &R?@ff 1 3 0 0" K(C#M bfcifffi'N 'J ^ A 

^EIlRt-S tctb(&§. 2 ttflff 1 c S:^ bTIUiR bfe 

30 y a*'^ z/m&WBz.&jfe-t2>mMffiS8tfy 
am 6 tem&wmm 1 ^» 7 im 2 

6 a, 7 att^-RfSWrtwag^y^A^JEb 

fe^c|fW«W^^@iKbfci^aa^U ^A^fxfe^VNtt 
^y^A^ffl^o^i o^&©^y^A**xS:^-r> 

8liMJ^3>^U»;t-, 9tt?^5Wl5ICj: 
oTS-ffcStlfcJK^y A&*flc\y ^ABfgfflfl (C 
«Si&-t5«9 a ilRf@ff 1 rt*»6fi»^y ^A^?:® 
40 JRt"-2)fc»<^t9 b£i^$&5{Cj;oT,ftj4 0° K(C* 
T'^Patlfe'vy ^ A#;x fe^^'J ^AUS^ 1 (C« 

«>Aift»ffljKX i utb^yxyr-^JyQizm 

^bT^5«mTiiii5tlT^-5o tutBMfttf) 
[0 0 13] BtfiBh^>X7T-^-f><0«ig{CO^T 

50 Wfflir&t, Y^y^yy-^4y\z\%m*oy?&WD*> 
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mwtsm* 03 <-f) ttH2 4»<z>A-AWfB5H. n 

BSBT?*<5. fll©0>JH:, 03^ (.f) tc^-r«fce»{cM 

ffllcK£Ji9 d £^L^©*>kgPlC#?jfWCj:oT#j4 
0° K{C#^S*ifc?^^y^A#XrtWi§i^£iI 

9a, 9b, 9 c(Dmm\z.mm<nmgmv am^x 

V^7^©^9A&@E®bT#f^L£%©T*&y, AfS 

[0 0 14] 2 £>#Ki, h7>X7r-7^f> 

g&Sfi^LTfllf&bfc^-e&y, iSHlCS^®9 
d jM<D<g 9' c ©# 'bfflStCJ9HfCj&£ll 9 d 

&Jrr*f»g©*9' b&SBBU 3 6 £■*»&©* 9' 
b ©tfrfrSPlcMHtcX^Ji 9 d fc^f 6/jN&©<f 9 ' a 
cf*g©!r9' b<DmffliCffi4 0° KOimP^ 
>J>7A#*S:, /jNg©«9' a©flBfta»10° K©<6 
fi'sUfA^S:, S&KU /Ml©<g9' a©tW>gP(C 

Stfia (>f) ©09<Z>t§£K:tt» =o©1=S:3fcfa£3 
fc#T*£&fe«>, *«8H (n) ©<fce>tc3«fi:-t&»-flr 

[0015] fffiB^-f^oh^^^^r-^^^gtjBf 

WWI8B»ttBI 1 iCa^tJ: 3 fc«#^U tfARfSH 1 \Z 
@Bg£*x£#Af 1 1 (Cg§^$tu $ blZffiAm 1 1 © 

ttj& < , u i2 s^&'s u v a# 

X^fif®«rt©aS¥Se$:SL-t3 £ STRSittSi^*^ 

9p»g{CiBfi$nTV^Ho©t©ot), ^Sf^CcfcoT 
*ftS*ifcS^'sU">AS:IB«»l »C«#&^**9 a© 

mm$m#m$ 1 a csswan. a e> n?s« 1 w 
©{KS'nu ^A^x^EHRb^^tcm-rs^g b© 
wnsuu ^rt©«rtg&psti©<s^ (*<j4° Ktcittv^<s 
m^c) ^e>{S?a^U'7A^$:iaiixT'^s<fce)ifA < ti 
KomMMmi a©ja<, *,l<i*. H?©fflii*i©$[ 

ft'\U'7A©$i®j£0|U:@Bg;**l, £e>tC, #gf5#lCJ: 

i ptycessfrtsiir 9 c ©agawiup At 1 1 ©±sp (Sf® 
[ooi6] u±<D£5iztmtsixtz.mfc^v t>k$m 



(5) #^20 00-1 9 3 3 64 

8 

JJMtZtU S^iC, #*j3 0 0 o K<Dim&M^teZ>£ 

[0017] iftSOO" KKUflPfflbfeSfia^U 7A^fX 
it. f&Wffl 1 ©_h3PtclBMLfc'\y ^Atf^EJi&tfff 1 c 

7&a«5®»i3i!agw»6tc3ai6>*i*. mim&m&e 

T'tt, /\'J >7A:#XS:#t4 0° K^T'^SPU ?££Pl/fc 
'N'J'^AtfxS: h5>X77-7'f >ft©^9 cfcilL 
10 TJKflcMJ^AIlfHaf l«©±»K:«*&t-*. «t»^U 
9AR?BNf 1 {Ci£<b*l7cJSfl4 0° K©?&SP / \'J 7A^/7x 

ttn»we*&3oo° k fciHa-r s^t-is, WKwctu 

ft 1 ©T8P«$$"\ U 9 A©5Wt{C J: »J f|ttC#&4 ° KIZ 

omzt^ ±m^o ^A^^±gp^e>©i?ftSAS:}¥s 

S3, Rf@«©«?M4tg 5: ±W -5 fe«){ctiSfg« l ptycifa 

[ooi8] rtfloww^uf acmbbe 

a^*x * 5 ©m 2 7 T-iBtf t-r 

-5., ^katvfe^U'7A«h5>^77'-^-r>'9p , g© 

^9 aZm-DX&mzfcVXmRftffi&l a&^LTRf 
M y > L f-fr(DWi.ti>s\ U <7 A(^J 1 0 ° K ©{SiS'N U -7 A 

30 9p«gS:SfE4xS?Si*'\'J'7A«|115-f>9|*I : &ii^?&*P^ 
U "7A:#X&-5W;MBs&^y >7A^X{Cj:oTiftSgP^ 
e>4S«S*i*i*<&!»jilS*iSfc«). ^^U>7A©^b 

m^u vj*#xtw&n i ft©T*£££tf&K©{sv^ 

J&y, ^^C/jNM©t)©?:^MT'^, 5>->^7v 
[0 0 19] ±ia^S^ffiTHi, JfrS(Wl7»*&4 0' KIC 

ixmnshf^v ^A^'x^Bf^wtcm-ts^g c 

40 tf&tffi 0° KroiSia^u^A^ 

S:^|-rSlf9 b, J«(E^y ^A&^-tS^g a £ h 

^^^•7 > 9 mzwMLt^fDiz^^xnmv 
isja y -7 a^t. &Kf@(f i (c^&t &m 9c© 

1 3 0 0° K izMM L fciSM^ y 9 A 

^5:±fii^4 0° K*T'i^SPU JW^'J >7A^S: 
1^7^77-7^ y 9 P<3©SSS&?:aL/T?S#^y 7A 
JBH^ffl l W©±gptc^l-s^i; LT ffigm 
50 i rtic^-rs^^ y >7 A©^**^PJBi-S#^(C 
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LTiffS^ U ? A^<0— WS:?fraHS 5 p<3©ffM£«8!l 
©3&l$0SM6a, ^21869^7 a ftaUT«ft 

[0020] BLh© J: e> IC -LlffiSfls'N U AS«3£ 

Lfc^u«?A^S:taiRu lately 

1 «B©?W(HJ->f ^/I/fcPM bTif$4 0° K 

e>«mo° KCDigja^y^^xsriiWsiL/j^efratt* 
©»2magft»7«ir«fbu 3£38LT^j£Lfe#© 
y # j*&mst s 3 £ s * e> ic l f-f-&>. 

ffi4 0° K&ssW&rtXimZ 0 0° K{ClfcT-#©L 

fciWrs^tfT'^, Hf^ffTSBteMtt^ <J ? A (c £ 

g£ji&©&v^S£^S.r£:#T'££= SNfflt 

jev^jtfeffiH'vy ^A#:*£[SllXLTM-ffc;Utt@«fC 
Mltti^i: Lfcfc«>, «»^y ?A&£fft*<&B8©x* 

[0 0 2 1] «»(EWTf*ftatife«C»^y ?a 

S <» HiflfMftfr e> EPK L fciSM'N 'J 9 tc «k o T ft 

*. *&, »4 0° K©^y«>A^S*&4" K©$fls 30 

/sy ^^tcWBWii-rfdeaiii^sx^^-tijI* 

[0022] arte. ±MemmmrFz®fflisfoi>mfrm 

JST?* y , #«©7fr^&ffiV*T;S & ©fflK©# 
At'i*^ 'J >? A£«e> fc*©«yyH!g#^fW»tt?£ 40 
flBSic «fc y Bi^ttrfHffmtc <fc o TfflWts z £ tFH 

ft/\y?A, iW\U tfA#*£^t^fc«?>(C---£© 

<sw{cf5CTa^©ias©^ycA^*x?:^-rsz: 50 
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B#"t-£3i:&<, ^©v^&S^T't^-C'^So -£© 
[0 0 2 3] 

[^©S&HI] JSiLfcS»HtcBil|iLfcJ:-5fC*«WfC«fcn 
«. Sf®*W©«^/\y ^A©?RBfia^g§P8PS:^ 
Stffr&flSB^UtfAtfX Gift 10° K) SrEURUJ^! 

?A£M^£3£#T*£.£>J:e>tCL££#>, »*^U 
^A$r^-t-5l^©^*;i/= J r-PX$:fli*?)T/h$<T* 

jffijftfe fro, iy^^^Hffll^'J^A 
SW«aBS«WW-6ii:^S&. ^4 0° K©/\y 

-?a^^3oo" K{c*T'#M-rsr^c^^-rs 

y fj AKiTZiSmtfte < & >J , ^t/X^AlCfcb 

y ^A&^nnKbTS^ijfflT^^fetf), m&&*-v v 
± e> jc lt$)€> fc«>#jiitf izmfa^ u f A^^b-r 

[Er®©ffi#^UiW] 

[0 1 ] *gwncfifebs#fiffiasw3«#^ y tt as^s 

[EI2] ^mizm^h'yyxyr-^^yoMJz- 

[03] h 5 >X7 7-5-^ XDi^SrcK^JfflfW 

[04 ] ^©#3K3fe*Mtf^ y ^ 2±wmmm<Dmv& 
mmx&z. 



1 «#^y9ARfg« 

1 a im-frtm 

1 b Wffiit 
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